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Introduction
Because of their ready availability

and recognized importance as health and
social indicators, infant mortality rates are
routinely used for comparing countries.
These statistics have become a source of
concern in the United States, because it
appears that the degree of decline in US
rates has been lower than in other
developed countries since World War I.1

The usefulness of crude infant mor-
tality rates in international comparisons is
questionable because of differences in the
registration of births and deaths among
very-low-birthweight (<1500 g) infants.
In most European Community countries,
registration is limited to births and fetal
deaths above 27 weeks of gestation.2 In
Norway, registration is at 16 weeks and
above,3 and, in other places such as Osaka
Province, Japan, and parts of the United
States, all products of conception may be
registered even though such registration is
certainly incomplete for early fetal deaths.
Common practices may also vary at local
levels.47 These differences in laws and
customs regarding registering fetal deaths
and live births have an impact on reported
mortality rates.8,9

Methods
The purpose of this paper is to

present data on birthweight distributions
for births and fetal deaths from a wide
range of countries and to show how
registration and reporting bias may affect
mortality rates. We used national samples
of births in the United States (1980) and
France (1981); Michigan state vital statis-
tics (1984); a birth registry from Lorraine,
France (1984); and vital statistics from
several countries or regions that were
included in the International Collabora-
tive Effort on Infant Mortality sponsored
by the US National Center for Health
Statistics.10 The International Collabora-
tive Effort countries and regions were
England and Wales; Hungary; Osaka
Province, Japan; Norway; Sweden; and
several states in the United States: Califor-
nia, Georgia, Michigan, Minnesota, Mis-
souri, North Carolina, Utah, and Wiscon-
sin. To analyze underreporting of very

small infants and the possible misclassifi-
cation of fetal deaths, we also developed
hypothetical data to illustrate how report-
ing may bias international comparisons of
infant mortality rates.

Results
Table 1 provides sample survey data,

vital statistics, and birth registry data from
France and the United States. While
French infants were smaller, on average,
there were fewer reported very-low-
birthweight births proportionately in
France. Because mortality rates are ex-
tremely high in the very-low-birthweight
category (more than 400 per 1000), any
underreporting in this category will bias
mortality rates. Table 1 also shows that,
among fetal and neonatal deaths, the
proportion of fetal deaths was substan-
tially higher in Lorraine than in Michigan.

Other data show that in 1985 the
United States, Norway, and Osaka Prov-
ince, Japan, reported between 0.2% and
0.4% of births and fetal deaths as less
than 500 g (top panel of Table 2). The
proportion of very-low-birthweight in-
fants and fetal deaths ranged from 0.7%
in Sweden to 1.5% in Osaka, Japan. Many
of these differences are due to differences
in reporting requirements for fetal deaths.
After excluding all fetal deaths under 28
weeks' gestation (bottom panel of Table
2), we found similar very-low-birthweight
rates in Osaka, Norway, and Sweden,
while the rates shown before exclusions
are quite different.

The proportion of perinatal deaths
reported as fetal deaths ranged from 33%
in Hungary to 68% in France (Table 3),
suggesting large differences across coun-
tries in categorizing live births and fetal
deaths. These classification differences
could bias international infant mortality
rate comparisons, since fetal deaths are
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TABLE 1-Low-Blrthwelght Rates, Mean Blrthwelght, and Perlnatal Mortality
Rates: Unied States and France

Natality Surveysa Regional Datab

United States, France, Michigan, Lorraine,
1980 1981 1984 1984

Mean birthweight, g 3365 3322 3274 3250
Very low birthweight, 0.8 0.3 1.3 1.0
% <1500g

Moderately low birthweight, 5.0 4.8 5.6 5.5
%1500-2499 g

Perinatal mortality rate,c ... ... 428.9 470.1
deliveries < 1500 g

Perinatal mortality rate,c ... ... 51.2 59.2
deliveries 1500-2499 g

Perinatal deaths that were ... ... 43 61
fetal deaths, %

Source. Raw data were obtained from data tapes of the US Natality Survey, 1980; French Natality
Survey, 1981; Michigan Vital Statistics; and Lorraine Birth Registry.

aSingleton live births and fetal deaths of 28 weeks' gestation or more.
bAll live births and fetal deaths of 500 g or more.
cinfant deaths in the first 28 days of life plus fetal deaths divided by total births and fetal deaths,

multiplied by 1000.

TABLE 3-ProportIon of Fetal
Deaths among Perinatal
Deaths: Selected
Countries, 1985

Country Fetal Deaths, %

England and Wales 56
France 68
Hungary 33
Japan 67
Norway 58
Sweden 54
United States 43

Note. Fetal deaths of 28 weeks' gestation
or more and infant deaths in the first 7
days of life are included.

Source. Data are from the lntemational
Collaborative Effort on Perinatal and
Infant Mortality.10

tion of fetal deaths among perinatal
deaths.

Discussion

TABLE 2-Very-Low-Birthweight Rates (%) for Selected Countries, 1985

England and Japan United
Birthweight, g Wales Hungary (Osaka, 1984) Norway Sweden States

Differences in the completeness of
reporting of low-birthweight births or
fetal deaths and the classification of fetal
deaths may substantially bias interna-
tional comparisons. Such bias was sug-

All reported live births and fetal deaths, regardless of gestational age gested by Lee et al.11 when they found
< 500 0.0 0.0 0.4 0.3 0.0 0.2 that the poor ranking of the United States
500-999 0.3 0.6 0.6 0.4 0.2 0.6 was mainly explained by a high rate of
1000-1499 0.7 1.1 0.4 0.5 0.5 0.7 very-low-birthweight babies.

Total <1500 1.0 1.7 1.5 1.2 0.7 1.5 Numerous researchers have stressed

All reported live births and fetal deaths of 28 weeks' gestation or more the effects of variations in registration
<500 0.0 0.0 0.0 0.0 0.0 0.2 limits and the importance of standard

500-999 0.3 0.5 0.2 0.2 0.2 0.5 rules for international comparisons.lZl3
1000-1499 0.7 1.1 0.4 0.5 0.5 0.6 The World Health Organization recom-

Total <1500 1.0 1.7 0.6 0.7 0.7 1.3 mends that national statistics include all
fetuses and infants weighing at least 500 g.

Source. Data are from lntemational Collaborative Effort on Perinatal and Infant Mortality.'0 In all countries, such recommendations
should be used and guidelines developed
for health care professionals emphasizing

not included in routinely reported infant
mortality rates.

Hypothetical data show how underre-
porting could bias perinatal mortality
rates. In a hypothetical country, the actual
very-low-birthweight proportion is 1.0%,
but the reported percentage is only 0.5.
Assume a very-low-birthweight perinatal
mortality rate of 470 per 1000 and 100 000
reported live births and fetal deaths.
There are actually 470 very-low-birth-
weight perinatal deaths, but only 235 are
reported. The reported perinatal mortal-
ity rate is 15 per 1000, but correcting for
underreported deaths would raise this
rate substantially to 17.3 per 1000.

Another hypothetical example illus-
trates the impact of differences in the
classification of fetal deaths. Two hypo-
thetical countries each have 55 000 live
births and fetal deaths, 1000 perinatal
deaths, and identical perinatal mortality
rates of 18.2 per 1000. However, in the
first country 40% of perinatal deaths are
classified as fetal deaths, while the propor-
tion is 60% in the second country.
Assuming identical postperinatal mortal-
ity, the infant mortality rates are very
different in the two countries: 14.0 per
1000 in the first country and only 10.4 per
1000 in the second country. This is
entirely due to differences in the propor-

the importance of complete and accurate
reporting of vital events. Until reporting
becomes more uniform across countries,
it is desirable to exclude the smallest
birthweight births and to combine infant
and fetal deaths before making interna-
tional comparisons. O
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Urinary Biological Monitoring Markers
of Anticancer Drug Exposure
in Oncology Nurses
MaryAnne Newman, PhD, MS, Barbara G. Valanis, DrPH, Rita S. Schoeny, PhD,
and Shane Que Hee, PhD

Inlrduton

Anticancer drugs target cancers be-
cause cell division is rapid.1-3 These drugs
affect other proliferating noncancerous
tissues (bone marrow, hair follicles, gastro-
intestinal-nasopharyngeal and genitouri-
nary tract epithelia, and developing em-
bryos).1-5 Many antineoplastic drugs are
carcinogens and teratogens.4 Adverse ef-
fects include irregular menstrual period,
testicular function suppression, hair loss,
chromosomal abnormalities, decreased
white blood cells, liver damage, and
spontaneous abortion, as well as light
headedness, dizziness, nausea, headache,
cough, and skin/mucous membrane and
allergic reactions.-5 Settings where many
of these drugs are administered or pre-
pared (hospitals, home health agencies,
pharmacies, waste handlers, and outpa-
tient settings) need sensitive, selective,
noninvasive, and inexpensive screening
tests reflecting absorption ofmany antican-
cer drugs.

Four noninvasive, general urinary
antineoplastic drug markers were as-
sessed relative to oncology nurse work
practices as part of ongoing research
programs.614 The markers were Sal-
monella typhiununum reverse and for-
ward mutagenicity, total thioethers, and

D-glucaric acid. All increased for patients
receiving high treatment doses." The
reverse mutation assay is the "gold
standard" for detecting urinary point and
frameshift mutagens.15 About 60% of
oncology nurse investigationsl4,7-10,15-26
are positive. The forward mutation assay
detects DNA large base deletions and
insertions, base-pair changes, and frame-
shifts.27 Thioethers reflect the glutathione
detoxification of electrophiles, putative
mutagens.15'28 D-glucaric acid reflects mi-
crosomal mixed function oxidation in the
liver and kidney and bladder f-glucuroni-
dase activity.15,2
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